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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Even with when excitation light illumination is low 
photocatalyst offer of method whichmaintains composite 
material surface which was covered in clean state. 

[Means to Solve the Problems] 

step which washes substrate surface with step e soft water 
which prepares the soft water which washes step 0 
aforementioned layer surface which designates the substrate 
surface as hydrophilicity photocatalyst by photoexcitation 
doing stepo aforementioned photocatalyst which prepares 
substrate which was covered isincluded. 
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[Claim(s)] 
[Claim l] 

With method which composite material surface cleaning is 
done, cleaning method of the substrate which consists of step 
which washes step* aforementioned layer surface which 
prepares soft water which washes step 0 aforementioned layer 
surface which designates aforementioned layer surface as the 
hydrophilicity by photoexcitation doing step 0 
aforementioned photocatalyst which prepares composite 
material where layer which contains photocatalyst particle 
was formed with the soft water. 

[Claim 2] 

cleaning method of stating in Claim 1 where brookite type 
titanium dioxide particle and anatase titanium dioxide particle 
are contained in aforementioned surface layer and make 
feature. 

[Claim 3] 

cleaning method of stating in Claim I or 2 where furthermore 
silicone where at least portion of organic group which is 
connected to silica and/or silicon atom issubstituted to 
hydroxy group is contained in aforementioned surface layer 
and makes feature. 

[Claim 4] 

hardness of soft water which washes aforementioned layer 
surface is 40 mg or less and cleaning method of stating in 
Claim 1-3 which ismade feature. 

[Claim 5] 

ft possesses equipment which washes equipment and 
aforementioned substrate surface which form soft water 
which washes composite material and theaforementioned 
composite material surface where layer containing 
photocatalyst particle was formedwith soft water self-cleaning 
property composite material mechanism „ which is made 
feature 

[Claim 6] 

self-cleaning property composite material mechanism* 
which is stated in Claim 5 where brookite type titanium 
dioxide particle and anatase titanium dioxide particle are 
contained in aforementioned surface layer and make feature 

[Claim 7] 

self-cleaning property composite material mechanism 0 
which is stated in Claim 5 and 6 furthermore silicone where at 
least portion of organic group which is connected to silica 
and/or silicon atom issubstituted to hydroxy group is 
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contained in aforementioned surface layer and makes feature 
[Claim 8] 

hardness of soft water which washes aforementioned layer 
surface is 40 mg or less and self-cleaning property composite 
material mechanism „ which is stated in Claim 5-7 which is 
madefeature 

[Claim 9] 

As for aforementioned composite material as though 
member, for towel hanger, shower stool, washstand 
placement table or other bathroom of handrail, bath cover, 
bathroom of storage shelf, bathroom of cleat, drainboard. 
mat. soap holder, hand basin, bathroom mirror, bath 
chair, transfer board, water heater, bathroom of cleat, 
bathroom door of floorboard, bathroom lighting fixture, 
wastewater watch glass, wastewater pit. bathroom door, 
bathroom door frame, bathroom window of window frame, 
bathroom window for window, bathroom of ceiling, 
shower hook, bath hand grip, bath apron part, bath drain 
plug, bathroom of grating, bathroom of flooring, 
bathroom of wall material, bathroom of bath, bathroom, It 
is a any of cover, shower hose, shower head, shower 
head, sealant, joint of member, laundry tank, 
laundering machine cover, washing machine pan. 
dewatering tank, air conditioner filter, touch panel, water 
faucet metal fixture, human body sensor for lighting 
fixture, bathroom counter, soap dispenser, washstand. 
oral cavity c leaner . fi nger dryer . rotary towel or other face 
washing of the storage shelf, drain plug, toothbrush stand, 
bathroom mirror of member, basin, trap, bathroom 
mirror . face washing o f water discharge nozzle or other 
toilet of member, urinal, toilet, toilet trap, toilet 
p iping . lav atory floor . 1 avatory wal 1 . lavatory ceiling . 
ball tap. water plug, paper roll, toilet seat, toilet seat, 
lavatory door, lavatory stall key. lavatory towel hanger, 
toilet lid. lavatory handrail, lavatory counter, flush 
valve, tank, washing function equipped toilet seat for 
handle or other kitchen of kitchen counter backboard, 
kitchen floor, sink, kitchen counter, wastewater basket, 
cook ware dryer, cookware cleaner, stove, range food, 
ventilation fan. stove ignitor. stove and self-cleaning 
property composite material mechanism 0 which is stated in 
Claim 5-8 which is made feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

As for this invention, cleaning method of substrate which 
possesses photocatalytic hydrophtlic tunic in member and 
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object surface. Without applying labor, and substrate surface 
which possesses photocatalytic hydrophilic tunicin member 
and object surface over long period it regards composite 
material whichcan maintain at cleaning. 

[0002] 

[Prior Art] 

According to WO 96/29375 number, member and goods 
which covered photocatalyst, display hydrophilicity according 
to photoexcitation of photocatalyst, just wash soiling which 
deposits in surface are separated from the surface become 
possible with water with that. 

[0003] 

[Problems to be Solved by the Invention] 

But, when you washed with conventional tap water, 
contaminant which originates in theunderwater metal ion 
deposits in substrate surface, there was a problem that the 
contact angle of water rises, originally factor where water of 
theexpectation which separates soiling of surface obstructs the 
hydrophilicity conversely accompanies. 

[0004] 

[Means to Solve the Problems] 

With this invention, in order that above-mentioned problem is 
solved, the step, aforementioned photocatalyst which 
prepares substrate where layerwhich contains photocatalyst 
panicle was formed photoexcitation it meets, cleaning 
methodof substrate which consists of step which washes 
stepo aforementioned layer surface which prepares soft water 
which washes stepo aforementioned layer surface which 
designates aforementioned layer surface as the hydrophilicity 

due to especially with soft water. And substrate and soft 
water producing apparatus and soft water washing equipment 
where layer whichcontains photocatalyst particle was formed 
are possessed offer composite material which is made feature. 

It melts contaminant with metal ion by washing layer surface 
which contains photocatalyst particle with soft water, in 
addition, it prevents deposit beforehand,it maintains 
hydrophilicity satisfactorily in regard to member etc for 
bathroom, where illumination of excitation light low and dirty 
load islarge clean state it is kept becomes possible. 

[0005] 

brookite type titanium dioxide particle and anatase titanium 
dioxide particle that try are contained in aforementioned 
surface layer regarding embodiment where this invention is 
desirable. 

While by fact that photocatalyst of 2 kinds is mixed, 
maintaining the transparency it makes film thick, it becomes 
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possible, very weak excitation light does and it shows 
sufficient photocatalyst effect regarding condition which is 
not applied,hydrophiticity* antifouling property it improves 
becomes possible. 

[0006] 

Furthermore silicone where at least portion of organic group 
which isconnected to silica andVor silicon atom is substituted 
to hydroxy group that tries iscontained in aforementioned 
surface layer regarding embodiment where the this invention 
is desirable. 

hydrophilic maintainability talent in dark place due to fact 
that silicone where atleast portion of organic group which is 
connected to silica and/or silicon atom issubstituted to 
hydroxy group is contained, improves. 

[0007] 

Try hardness of soft water which washes aforementioned 
substrate surface regarding embodiment where this invention 
is desirable, to become 40 mg or less. 

Try to become more preferably 10 mg or less. 

hardness of soft water 40 mg or less* furthermore when it 
becomes fixed bymaking 10 mg or less, calcium ion* 
magnesium ion or other metal ion which becomes also factor 
whichdepositing in substrate surface very to come off is 
difficult, it can maintain clean state furthermore 
hydrophilicity obstructs without. 

In addition, if you wash with soft water where hardness is 
low, also water drop trace remains, is not , can maintain clean 
state. 

[0008] 

[Embodiment of the Invention] 

practical composite material of this invention is not something 
which is limited in flooring for wall material* bathroom of 
bathroom, it can utilize widely. 

As though member* for towel hanger* shower stool » 
washstand placement table or other bathroom of handrail* 
bath cover* bathroom of storage shelf* bathroom of the 
cleat* drainboard* mat* soap holder* hand basin* 
bathroom mirror* bath chair, transfer board* water 
heater* bathroom of cleat* bathroom door of floorboard* 
bathroom lighting fixture* wastewater watch glass* 
wastewater pit* bathroom door* bathroom door frame* 
bathroom window of window frame* bathroom window for 
window* bathroom of the ceiling* shower hook* bath 
handgrip* bath apron part* bath drain plug* bathroom of 
grating* bathroom of for example bath* bathroom, it can 
utilize ideally in cover, shower hose* shower head* 
shower head* sealant* joint of member* laundry tank* 
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laundering machine cover, washing machine pan, 
dewatering tank, air conditioner filter, touch panel, water 
faucet metal fixture, human body sensor for lighting 
fixture, bathroom counter, soap dispenser, washstand, 
oral cavity cleaner, finger dryer, rotary towel or other face 
washing of storage shelf, drain plug, toothbrush stand, 
bathroom mirror of member, basin, trap, bathroom 
mirror, face washingof water discharge nozzle or other toilet 
of member, urinal, toilet, toilet trap, toilet piping, 
lavatory floor, lavatory wall, lavatory ceiling, ball tap, 
water plug, paper roll, toilet seat, toilet seat, lavatory 
door, lavatory stall key, lavatory towel hanger, toilet lid, 
lavatory handrail, lavatory counter, flush valve, tank, 
washing function equipped toilet seat for handle or other 
kitchen of kitchen counter backboard, kitchen floor, sink, 
kitchen counter, wastewater basket, cookware dryer, 
cookware cleaner, stove, range food, ventilation fan, 
stove ignitor, stove. 

[0009] 

You obtain soft water by passed water doing in cationic ion 
exchange resin it is possible. 

There is a sodium type cationic ion exchange resin, 
hydrogen type cationic ton exchange resin, chelate resin etc 
as cationic ion exchange resin. 

When passed water it does in cationic ion exchange resin, 
because calcium, magnesium or other cation in cation and 
tap water which have been provided to resin does ion 
exchange, itsoftens. 

With when cationic ion exchange resin of hydrogen type is 
used, although at time of the ion exchange underwater 
because hydrogen ion increases, as for pH itbecomes direction 
which is decreased, obtains soft water and the weak acidity 
water it becomes possible. 

in addition, chelate doing calcium ion, magnesium ion, also 
it is possible to bepossible. 

It is to add poly phosphate, nitrilotriacetic acid salt, 
ethylenedi amine tetraacetic acid salt and cyclopenta di Ni L., 
crown ether, cryptand, oxine, glycine etcas method 
which chelate is done. 

[0010] 

soft water generally in water is included value which converts 
calcium ion, magnesium ion to calcium carbonate means 
thing of 100 mg or less in 1 liter. 

Water inside Japan it is dust, into this range goes, 
butiegarding to this invention, as for hardness 40 mg ot less, 
furthermore 10 mg or less are desirable. 
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Because it can maintain clean state without contaminant 
depositing with calcium ion > magnesium ion or other metal 
ion . 

When water where hardness is high namely water where the 
calcium ion, magnesium ion is many is used in composite 
material surface contaminant deposits with these metal ion . 

It becomes also factor where this contaminant is difficult to 
come oflrwhen it becomes fixed, very, furthermore because 
hydrophilicity obstructsjt does not deposit it is important . 



If you wash with soft water, also water drop trace remains, is 
not ,can maintain clean state. 

Furthermore it is water at time of preferably usual use to use 
the soft water. 



This way it melts contaminant with metal ion by using soft 
water, prevents deposit, becomes satisfactorily it recovers & 
maintains the hydrophilicity possible. 

In addition, antifouling property furthermore it improves it is 
possible by increasing temperature of soft water which is used 
for washing. 

If you use soft water of weak acidity, growth control 
•extermination of the microorganism and microbe because it 
is possible, furthermore antifouling property itimproves it 
becomes possible. 

[OOll] 

soft water washing equipment is a method which is provided 
in method and theindependence which are installed in fixture. 

You connect aforementioned soft water producing apparatus 
to for example toilet pipe as method whichis installed in 
fixture, with toilet washing there is a method which water 
discharge is done in toilet surface which was covered with 
photocatalyst. 

There is also a method which is connected to washstand pipe 
and bathroom pipe. 

If connecting soft water producing apparatus to washstand 
pipe, not only when washing, soft water is used becomes 
possible even at time of face washing*hair washing. 

If connecting soft water producing apparatus to bathroom 
pipe, at time of washing body* soft water is used becomes 
possible even when bathing inaddition to at time of 

„i ; 1 c 1.:-- *u~: u:-~ 



For that before becoming fixed, washes with soft water 
isdesirable. 



Connecting with detergent * soap or other component, is 
because contaminant which deposits in the surface and 
obstructs hydrophilicization is not formed. 



[0011] 
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above-mentioned face washing *hair washing. 

Connecting with detergent * soap or other component, it 
forms contaminant which obstructs the hydrophilicization of 
composite material surface and harbor not to be, also soap and 
shampoo or other bubbling become good, after hair washing 
or other beauty effect which prevents also starchiness * 
unkemptness of hair and is possible it can burn. 

It provides atomizer which installs soft water producing 
apparatus in shelf etc of the for example bathroom, as method 
which is provided in independence, try to apply on bathroom 
member which was covered with photocatalyst. 

[0012] 

As photocatalyst particle, you can use one, two or more kinds 
etc which is chosen from groupof anatase titanium dioxide, 
brookite type titanium dioxide, rutile form titanium 
dioxide, tin oxide, zinc oxide, dibismuth trioxide. 
tungsten trioxide. iron (II ) oxide, strontium titanate. 

[0013] 

As silicone, you can use those (portion ) hydrolysate. 
hydrolysis * condensate etc of hydrolyzable silane. alkyl 
silicate. . 

Here as hydrolyzable silane, methyl trimethoxysilane. ethyl 
trimethoxysilane. methyl triethoxysilane. ethyl 
triethoxysilane. methyl tri propoxy silane, ethyl tri propoxy 
silane, n- propyl trimethoxysilane. n- propyl 
triethoxysilane. n- propyl tri propoxy silane, isopropyl 
trimethoxysilane. isopropyl triethoxysilane. isopropyl tri 
propoxy silane, methyl To rib ibis silane. ethyl To rib ibis 
silane. n- propyl butoxy silane, isopropyl butoxy silane, 
phenyl trimethoxysilane. phenyl triethoxysilane. phenyl tri 
propoxy silane and phenyl tributoxy silane,the;ga -glycidoxy 
propyl trimethoxysilane. the;ga -glycidoxy propyl 
triethoxysilane. the;ga -glycidoxy propyl tri propoxy silane, 
the;ga -methacryloxy propyl trimethoxysilane. the;ga 
-methacryloxy propyl triethoxysilane. the;ga -methacryloxy 
propyl tri propoxy silane, The;be - (3 and 4 -epoxy 
cyclohexyl ) ethyl trimethoxysilane. ;be - (3 and 4 -epoxy 
cyclohexyl ) ethyl triethoxysilane. ;ga -aminopropyl 
trimethoxysilane. the;ga -aminopropyl triethoxysilane . 
the;ga-mercapto propyl trimethoxysilane. the;ga -mercapto 
propyl triethoxysilane. trifluoropropyl trimethoxysilane. 
trifluoropropyl triethoxysilane. phenylmethyl diethoxy you 
can use silane, dimethyl dimethoxy silane, the dimethyl 
diethoxy silane, diethyl diethoxy silane, phenylmethyl 
dimethoxy silane, biphenyl dimethoxy silane,diphenyl 
diethoxy silane or other hydrolyzable organosilane. 
tetraethoxysilane. tetraisopropoxysilane. tetra n- propoxy 
silane and tetrabutoxy silane. tetramethoxy silane. 
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dimethoxy diethoxy silane or other tetraalkoxysilane etc. 



As alkyl silicate, you can use methyl silicate, ethyl silicate, 
propyl silicate, butyl silicate etc. 



It can add also other inorganic oxide in photocatalyst content 
surface layer of the this invention. 

You can list one, two or more kinds etc which is chosen from 
group of ceria, zirconia, alumina, amorphous titanium 
dioxide, tin oxide, magnesia, calcia, yttria, manganese 
oxide, chromia, vanadium oxide, copper oxide, cobalt 
oxide, nickel oxide, ruthenium oxide, hafnia, strontium 
oxide, silver oxide as inorganic oxide. 

These inorganic oxide intensity of coating improve as filler. 



In addition when alumina, ceria, yttria is added, dark place 
hydrophilic maintainability improves. 

In addition when ruthenium oxide, copper oxide is added, 
oxidation and reduction power improves. 

In addition, when silver oxide . copper oxide is added. 



silver, copper, palladium, platinum, rhodium, ^ 
jp8 OA, ruthenium, gold, zinc, cobalt, iron, nickel, 
sodium, lithium, strontium, potassium, calcium, 
magnesium or one kind or more which is chosen fromgroup 
of compound of those metal may add in photocatalyst content 
surface layer of this invention. 

silver, copper, zinc or by fact that one kind or more which 
is chosen from groupof compound of those metal is added, 
antimicrobial can be granted. 

palladium, platinum, rhodium, O7 jp8 OA, 
ruthenium, gold, cobalt, iron, nickel or by fact that one 
kind or more which is chosen from group of compound of 
those metal is added,oxidation and reduction catalyst 



In addition, when silver oxide, 
antimicrobial improves. 

[0015] 



[0014] 



Furthermore, when zirconia among these is added, alkali 
resistance, water resistance improves. 
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[0016] 

0>»«»5Mfca^ NOx. SOx ^COWSm^H 



[0017] 



^<D«£C:l£&£ 387nm WT.JI^HHb^ 
^(DJf^lCliaftfi 413nm JUT. B<b«0JI 
344nm S^Sfe v (D*^lCfi 
fc§ 387nm *3fc»£ KB 



0.0001mW/cm 2 &±.#£L<1* O.OOlmW/cm 2 
&±.£y#£Uli0.01mW/cm 2 ia±1?**. 



[0018] 

(ISJfctW l:tt*»»l=J:*l»»ttfl)|S|±)miK 
£ 150mm x 200mm fl)l&tf«SlC3te#^fflt^ 



1999-11-2 

performance it can improve with photoexcitation of 
photosemiconductor. 

sodium, lithium, strontium, potassium* calcium* 
magnesium or by fact that one kind or more which is chosen 
from groupof compound of those metal is added, 
hydrophilicization performance which responds to the 
photoexcitation of photosemiconductor it can improve. 

[0016] 

It is possible to add one kind or more which is chosen from 
group of the layer oxide, apatite, zeolite, activated 
carbon, metal oxide gel. metal hydroxide gel. 
hydroxyapatite. metal phosphate in photocatalyst content 
surface layer of this invention. 

So, by fact that it does, adsorptivity to member surface of this 
invention increases in freshness loss substance and NOx. 
SOxor other toxic gas or other hydrolysis reaction of methyl 
mercaptan. ammonia, aldehydes or other bad odor and the 
ethylene or other blue fruit, disassembly of above-mentioned 
substance is more promotedwith oxidation and reduction 
catalytic function of photocatalyst. 

[0017] 

Irradiating light which possesses large energy (Namely short 
wavelength ) in comparisonwith conducted electron band of 
photocatalyst crystal and energy gap between valence electron 
band to photocatalyst, it does photoexcitation of 
photocatalyst. 

More concretely, when photocatalyst is anatase titanium 
dioxide, when it is a wavelength 387 nm or less, rutile 
titanium dioxide, whenit is a wavelength 4 1 3 nm or less, tin 
oxide, when it is a wavelength 344 nm or less, zinc oxide, 
light beam which contains lightof wavelength 387 nm or less 
is irradiated. 

In case of above-mentioned photocatalyst, because 
photoexcitation it is done by ultraviolet light source , interior 
illumination, sunlight like fluorescent lamp, tungsten 
lamp, metal halide lamp, mercury lamp as light source, 
and light source etcwhich induced those light source with 
fiber of low loss can be utilized. 

It is necessary for hydrophilicity maintenance of composite 
material surface, illumination oflight which is necessary in 
order photoexcitation to do photosemiconductor, above 
preferably 0.001 mW/cm 2 and above more preferably 0.01 
mW/cm 2 is 0.000 1 mW/cm 2 or more. 

[0018] 

(With Working Example I : soft water washing improvement 
of ami fouling property ) commercial photocatalyst film 
(Nippon Soda Co. Ltd. (DB 69-053-6701 ) make, Bistrator F ) 
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[0019] 

can 



in vinyl chloride steel sheet of 150 mm X 200 mm adhering 
doing making useof adhesive material, installing sample 
which it acquires in wall of bathroom, you appraised 
antifouling. 

sample setting position is easy to become dirty, bottom of 
wall of washplace where load of soiling is large was chosen. 

Bath time number of people made 1 day 4 persons, everyday 
used tap water> acidic water each afterbathing and executed 
washing operation. 

ultraviolet light of 2 conditions of illumination 10;mu 
W/cnr,l;mu W/cm 2 5 hours wasirradiated to night time with 
white fluorescent lamp . 

It tried soft water to be able to supply making use of 
ion-exchange resin. 

Soiling which deposits with soap refuse and sebum 
contamination etcused gloss retention which is close to 
feeling eye which you saw as theindex which appraises this 
soiling. 

Nippon Denshoku Kogyo K.K. (DB 69-244-3708 ) make 
gloss meter was used to measurement of gloss ratio. 

For comparing, installing in same way in wall of bathroom 
concerning PET steel sheet, you appraised antifouling, 
executed various washing operation. 

Result is shown in subsurface. 

[0019] 

[Table I] 







ft*** 


*2* 
W 

53i«/l 


ft* 


ft* 

m 


PET** 




<IB 


10 


18 


mm 0.1 an) 






14Q£Lh 


14 BBLfc 


1 m Wen 1 x Sirs 


59 


1 3Q 


1 1 B 



[0020] 

^ l OlSm^b. PET flH£-e££<h. titfttb 
[002 l 3 



[0020] 

When you see from result of Table I, with PET steel sheet, 
with the hardness of water which is washed there is not a 
difference with the gloss retention . 

But, combining photocatalyst and soft water it improves you 
could verify 2 times or more antifouling property due to 
especially, in comparison with tap water washing. 

[002 1] 

(With temperature of Working Example 2: soft water 
improvement of antifouling property ) First, by roll coating 
methocj , on polyethylene terephthalate film (Toyobo Co. Ltd. 
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A4100)±['. vU=I->^/\-Kll-^l(€« 
it^n s KP-858)£&1U T*Ji*»«Lfc. 

«»a-f-f :/?jft(5BM*Sk STKOK ^* 
8/2, @fl*tt»t !0%)<t. « 2 

STK03 , ^$-7/*>'J*r-hifc 
S/5.H»^«ft 10%)fc.X*/-jUfc*Mtt 
T? 1:1:8 ^S^LfclS^MU. «Mtt7Yil/A 

n— jwa— HO>$&^j&te no deg c, a— ;t/& 

±8E#ai&l7«<;i'A£ 100mmX300mm <D£ri 
£l=l«LTIBSM*frofc. 

»*iftflf***#<Lrtt»w©ftj|*^y* 

<E&*MC-***fcJfr,80cm n£<D'>* l 7— 

mm \U W/cm 2 0>£*&£ i a 5 f$rajs!tL 
ittta>fctf>. PET»ttlCO^-Ct^»l=W^» 

8o%ttftr*B«rea:bLfc. 

[0022] 



(DB 69-053-8160 ) make, A4100 ) where beforehand 
polyester primer islocked to surface, silicone type hard 
coating agent (Shin-Etsu Chemical Co. Ltd. (DB 
69-057-0064 ) make, ICP-858 ) was covered, substrate layer 
was formed. 

Furthermore on that first alkyl silicate entering photocatalyst 
coating liquid (lshihara Sangyo K..K. (DB 69-428-8788 ) 
make, ST K01 * titania/silicate ratio 8/2, solid component 
concentration 10% ) with, second alkyl silicate entering 
photocatalyst coating liquid (lshihara Sangyo K.K. (DB 
69-428-8788 ) make, ST K03, titania/silicate Comparative 
Example 5/5 * solid component concentration 1 0% ) with, 
ethanol 1:1: liquid which is mixed with8 was covered with 
weight ratio, photocatalyst film was drawn up. 

As for treatment temperature of roll coating as for 120 deg 
C % roll velocity after 1-100 m/min* roll coating 
yourecuperated with room temperature- 120 deg C. 

Above-mentioned photocatalyst film in vinyl chloride steel 
sheet of 100 mm X 300 mm adhering doingmaking use of 
adhesive material, installing sample which it acquires in the 
bathroom, you appraised antifouling. 

Enlarging dirty load, in order to make difference between the 
sample quicker to clear, it executed monitor test which 
washes thebody making use of shower inside shower booth of 
80 cm square. 

Bath time made 1 day 4 persons, I day 5 hours irradiated 
ultraviolet light of illumination 1 ;mu W/cm 2 to night time 
with white fluorescent lamp . 

Furthermore sample it is easy to become dirty, in addition the 
load of soiling is high, it locked in bottom end inside shower 
booth. 

For comparing, antifouling appraisal was executed in same 
way concerning PET steel sheet. 

In same way as Working Example 1 gloss retention 80% you 
displayed result ofappraisal, with days which is maintained. 

Result is shown in subsurface. 

[0022] 

[Table 2] 
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fc. 

[0024] 

(MM 3:#««ft(D*l= <fc*«*ll»tt©« 

ES40);6g , * * </ - ;44.7g % 2% fig & * % 
£;9.3g£;!£U 30 deg C 3 B ffltltt 

n-^D/^-JU^*;l^Lfc^);35g, 
10%);40g£J)Q;tT 30 deg C "C2 ftMlf&U % 

200mm x 300mm OftfCi]— x-f^U 
150 degC ? 30 ^M^t^^ffco 

Afttt 1 H 4 A£U A»«7«#a«*<0* 

» mo&m*. xtoftmn 30* $«tf*-r« 

[0025] 
[S3] 



[0023] 

From result of Table 2, with tap water making temperature of 
wash water high, for most part there is not a difference at 
gloss ratio. 

On one hand, with soft water temperature of wash water is 
made high,furthermore it improves you could verify 
antifouling property by . 

[0024] 

(With water of Working Example 3: various hardness 
verification of hydrophiHc maintainability ) First, ethyl 
silicate (Colcoat supplied * ES40 ); it mixed 6 g» 
methanol;44.7g % 2% nitric acid aqueous solution;9,3g, 3 -day 
period agitated with the temperature of 30 deg C and adjusted 
hydrolysis liquid of ethyl silicate. 

2 hours it agitated with 30 deg C next this hydrolysis liquid; 
solvent;35g* titania sol which diacetone alcohol and n- 
propanol equivalent is mixed (Showa Denko K.K. (DB 
69-1 10-9268 ) make, solid component concentration 10% ); 
including 40 g in 25 g, adjusted photocatalyst solution. 

coating it did above-mentioned photocatalyst solution in 
mirror of200 mm X 300 mm with flow coating method , after 
that 30 min dried with 1 50 deg C andacquired sample. 

This sample was installed in wall bottom of shower booth 
which issimilar to Working Example 2, antifouling appraisal 
was executed. 

Bath time made 1 day 4 persons, after bath time ending 
washed with waterof various hardness. 

ultraviolet light of l;mu W/cm 2 1 day 5 hours was irradiated 
to night time , with the white fluorescent lamp. 

For comparing, you appraised in same way concerning 
mirrorwhich photocatalyst coating has not been done. 

It showed result of appraisal, with days which maintains the 
contact angle 30 deg of water. 

Result is shown in subsurface. 

[0025] 

[Table 3] 
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[0026] 



[0026] 
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[0027] 

?$y:®B#mm 10%, 15nnufc 

tt)&ZPfv?oe;u7JU3-;u£;lAU30 & 



ICX 200mm x 300mm (D&SI^^UMS^T 

EMteitfcfc* 150° v 30 aaffiSLmbd?* 

A^fi 1 B 4 A£U $ S A;S£f ::li***(®« 
36mgfl)lC<kyjfe,*£firofco 

*WIC(4efe3l3fe«-C 0.001 /<W/cm 2 0&*r- 
11*185 BMflflMtLfco 

m^m 3 cosmic 5 Bris*i4*^ofco 

[0028] 



From resuit of Table 3, photocatalyst as for mirror which is 
nottreated, as for difference it is not left over with hardness of 
the wash water. 

On one hand, photocatalyst as for mirror which was treated, 
when the hardness of water which is washed is small, it 
improves you couldverify antifouling property . 

[0027] 

brookite type titanium dioxide sol (Showa Denko K.K. (DB 
69- 1 1 0-9268 ) make titanium dioxide: solid component 
concentration 10%, average particle diameter 15 nnu 
platelet ), it mixed anatase titanium dioxide sol (Ishihara 
Sangyo K.K. (DB 69-428-8788 ) make titanium dioxide: solid 
component concentration 10%, average particle diameter 5 
nm, spherical shape ) and isopropyl alcohol in ethyl silicate 
hydrolysis liquidwhich is similar to (antifouling property 
appraisal in under Working Example 4: low illumination ) 
Working Example 3, 2 hours agitated with temperature of30 
degrees, adjusted solid component 3%. 

Furthermore coating composition which with n- propanol is 
diluted in solid component 0.5% wasacquired. 

With flow coating method coating fabric it did this coating 
composition in mirror surface of 200 mm X 300 mm and with 
room temperature after drying, 30 min thermal processing did 
with 150 deg andhardened, acquired sample. 

It installed sample which is acquired with description above 
in thewall lower inside bathroom, appraised antifouling. 

Bath time made 1 day 4 persons, everyday with soft water 
(hardness 36 mg/1 ) washed afterbathing. 

ultraviolet light of 0.001 ;mu W/cm 2 1 day 5 hours was 
irradiated to night time with white fluorescent lamp. 

For comparing, also sample which is acquired with Working 
Example 3 appraised in same way. 

sample of Working Example 3 lost hydrophilicity in 5 days. 

On one hand, using photocatalyst of 2 kinds, sample which it 
drew upmaintained hydrophilicity of 2 weeks, or more 
maintained clean state. 

[0028] 

[Effects of the Invention] 

hydrophilicity is maintained satisfactorily in regard to 
member etc for bathroom where illumination of excitation 
light low and dirty load islarge by repeatedly doing step 
which washes composite material surface with the soft water, 
it becomes possible to keep clean state. 
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